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(57)Abstract: 

PURPOSE: To reduce a high current density and a high 
element resistance by a method wherein a surface 
emitting semiconductor laser and a lateral resonator- 
type semiconductor laser which is excited by injecting 
light into the surface emitting semiconductor laser are 
integrated and formed on the same semiconductor 
substrate. 

CONSTITUTION: A surface emitting semiconductor laser 
(a region II) which is excited and oscillated when light is 
injected and which has a vertical resonator structure is 
arranged, integrated and formed in the central part and 
four semiconductor lasers (regions I) which are excited 
when light is injected into the surface emitting 
semiconductor laser and which has a lateral resonator 
structure are arranged, integrated and formed on a 
semiconductor substrate 1 so as to sandwich the 
surface emitting semiconductor laser (the region II). 
Thereby, since the surface emitting semiconductor laser 
is excited when light is injected from the lateral 
resonator-type semiconductor lasers formed on the same substrate 1 or when a current is 
injected and light is injected, a threshold current density at which light can be emitted can be 
lowered. Consequently, it is possible to solve a problem that an element resistance and a 
current density which are caused by the element structure of the surface emitting 
semiconductor laser are high. 




LEGAL STATUS 

[Date of request for examination] 10.04.2000 

[Date of sending the examiner's decision of 
rejection] 

[Kind of final disposal of application other than 

the examiner's decision of rejection or 

application converted registration] 

[Date of final disposal for application] 

[Patent number] 329691 7 

[Date of registration] 1 2.04.2002 



http://www1 9.ipdl.ncipi.go jp/PA1 /result/detail/main/wAAAQFa4.vDA407249824... 2005/1 2/07 



t 

Searching PAJ •• - 2/2 /<— v 

[Number of appeal against examiners decision 
of rejection] 

[Date of requesting appeal against examiners 
decision of rejection] 

[Date of extinction of right] 

Copyright (C); 1998,2003 Japan Patent Office 



http://www1 9.ipdl.ncipi.go jp/PA1 /result/detail/main/wAAAQFa4.vDA407249824... 2005/1 2/07 



1/1 V 



(l9>B*iM*»Jf (J P> <1Z) & & frfr & $1 (A> <lim»ttWi»»«t 

#il¥7-249824 

(43) SmB 7 #<I985)9S28B 

HO 1 S 3/18 







(71)aSiSA 


000005108 












^6^(1994)3^100 












ffl* 






















C74)ft3LA 





(57) t«ft] 

u— remits. m^m\±0&£ifv&&tti'-*r& 

JtMDFBl'-lftClfeflFU MM 
MMEtt'O. 5-0. 9kA/cin J <J>ttH*C*-?fe. 
MMffkl-Ti^l*, ff«I«>DFBb-1famffn9tt 

£ ?cM«UM¥43ti!* 3 ft*. 





httn://www6.indLncini.ffo.io/Tokuiitu/ticontentbs.iDdl?N0000=20&N 2005/12/07 



<2> 

1 

warn i ] nmi&K&&t,*tii&\^ic&<>x&m 

*. 

[|g*3P7] ig^3S!, 2. 3, 4. 5Xli6f2$&>* 

x. ±m¥tmtmm<^imt±Rm^<mtc@^^ 

<DFB> <*sE»#*^W**v ± 
[0*19 ] ■** 1 . 2. 3, 4. &Xl*6&«H>4& 



<$B3¥7-2 4 9&2 4 

2 

*s ( 1 0 0 > B«>6 [Oil] [ 0 - 1 - 1 ] 
[0-11] [0 1 -1] #ftKO* *>&5 4.7* © 

[^J*Pf 1 0 ] 1 &t>ls7Cttot»ra3M>4W 

-?-#F?JS £ ftJtiWW fi&C J: ^ X $ n/c C t «: 
[B#JI1 l)tt*4U. 2, 3, 4. 5Xii6^IB« 

fe<*&tt*0flKiiM*f?t>. *n?#PiKftaK7- 

mci i r u - if MTofHtMb 
[«*^ 1 2 j fe^^ 1 1 wsm«>¥m*L>~irm : f<K> 

JSS^tTOSft^i*^ A V - ^ ^^Rx fcf ^ * - 
Ttl^tC J: 0 SJc^^ iCi t T b 

[00013 
1 0 0 0 2] 

[0003] 

■u— SfWI*. - fGtfL&&1$ i<: ^ * C - c 6 cc i: 



httn://www6.iDdl.nciDi cro.iD/ticontentbsjDdl?N0000=20&N0400=image/ffif&N0401 =... 2005/1 2/07 



1/1 ^-v 



(3) 

3 

c »fcKiMt*lfcc* & C t «: <*: 9 *tfM«4G>?«* tf ^ 

t o o o 4 ] *^oawi*, *&&>m&m¥mt*i<> 
[ o o o 5 ] 

[ 0 0 0 6 ] *«W>4y*f* U-1J*M>*M tA>&B 

v -i^w-g^s^x * * < > Ms t < ti 

[ 0 007]$ fe, _biais^j^^f* u—^^jiffi 

C*#** 1*1. 

[0008] wc, ^&^***>*ct&tffcfiic 

K 1 ^e^tt^t^JH^c^TSWi^D F B : Distnfcut 
ed FfcedbKiOflRSfeSftf. Wfe*aa**#t^-lf©»att 

u trsis-friai k# £ $ -tt &fi£#*rf$fc * 
^ 9 ?KMcD BR : Distributed eiaqq Reflector) 

[0009] *&m<o^m*i'-vm*&ftf%T*rc 

[0 0 1 0] 

[ffffl] **OTCl*, B**ffll— tf«*ft*. Rr-s 



^^7-249824 
4 

[0011] H2ttH»«aa*«*p-if (mi^w 
wcar^^e«:wr^*«(*:^-if (mi^ei 

?stts<7>^«»iti e g<D * imiio>m*&F i &\tm<»t& 

tcfcor&Afc: <*: *: sirs t\&* * i> 7<*t&«c** 
fet^^Sa^ 5 u^Utot*^- Eq(2>J: 0 
^[§x * >\, =r- <t u r f» c <t j^s-c * £ J: ^ T z>+ 

£<ZtZ, E q(3)l* E g(2) tfc 0 fcM* b < li 6 0 neV # 

*x * ,'U*--a«fc3U: < ««n«:*«j|wtf *>n* 
£fi»**ir « i/ r mi i&mmm t w o . 

[0012] ±!2x^^=r-«E(iC3)<tEQ(2)<Z>ll*« 

K«lK«»i*t. S i Oz*>S i N^<^«K«:^^T 
- Ac W $ ^JIS * ■ fe«c ^ <4r - > * 

flW** < ^mS^^w^O^iS^fi^ 

Ttm a:S1kds^#ps r-i*HM^ t>z> c 

i^C*. W*©x4^*--ae0meVJ!sLhtt:ia*$ 
[00 13] 



9nOR/19/07 



5 

if <iw«ii)<t» jJ2ia»^*«<»u-if«*aAJi 

[0014] 4^Mc^«^«3fi«tt£X«^miL/ 

[0015] ltMBI#lW < ! 0 0 > *>& [ 0 1 1 ] X 
it ( o - i - i ] *rt(-iw*iifflii«Si«:teir*t:j» 

4>#n*a%?)CC !5,8* Gfcfiftft (51 1 > CO 
n5!InPgfcl±cc, mSSf nP^WrBZ (HO 
S3 d = 0.5 am. N„ = 1 x iO"cmJ) nM\ 
n, r< Ga t . ( Asi (4 = 0. 106* m. N 0 = 1 x I 
0"cm- J > tt\*2. \ n,,,A I ♦ — As® <d =0 . 
i 1 5iiin> N.= 1 x i 0"cm~'> *4 0JMB&E 
(C«9ifil/foDBR«fiCDlKEMtt3. nSMnP®4 
(d =0 . 1 5-0 ,2 am. No = 7 x ! 0 1 ' c m~' ) 

[0 0 1 6 3 cefft, m I ccttJMMt I ,55iiffi 

1*4* F^-fx ytcj: ->r 5 0 -7 0 n m^SOE 
MHMaMt^ i nOa AsP)s5 <A = 

1.0 5fim, d = 0.3-0. Sum, N»=5-?x i 

»f ©«a*¥«*caiwao. <-o^. *6**iiis i 

P*a«HHOii«>JBe ( A = 1 .0 5 4 m. d = 0.1- 
0.1 5 v m, N 0 =3-5x i o vv cm^} £ I nGa 
A s PS-HSM6 { A - 1 . 1 5 u m, d = I 0 n 
m> nGa AsS^pS? <A= 1 .55 

Jim. 4= 10nm> *l 0JH»in»T* o C<Z>£&, 
ttttl rii i nGa A *a7#ra&J*3dli7 ami 
fr^cfct\ «ttn^^#^Jlttfctt*»*i&Wx 
J: 04> 6 0 m e V«±0!*#(r«»HC4 

[0 0!7]^T, pSI nGaAsP*9*ffkv& 
a«8 <A = 1 .0 5mn, 4 = 0.1-0.15* 

m. N„ = 3-5x i o"cift.') , p&\iiPitmm 

J§9 (d= 1.5^2.0 em, N»=5xi 0"-lx 
10"cbJ), pfilnG«A«Pa>^^h»10 
(* = 1.05iim. d = 0.1-0, 2 iim. N 6 = 4x 
1 0"-9* i 0"cm~'> €:JfrXxtr^+V+^S 

PB£«2£I nPJB*^fc2M9£l/fcta£lil 1 



(4) «^¥7-2 4 9 82 4 

6 

♦J £ OfcSS^f* D B R»£<£SJ®tf!£ 1 2 &$JWlIS>± 

7^tpfl«si3^u *«**njvar9 

io n Pf® 1 Offl^fii*, &£tf&ttft' < i o 0 ) 

[01 1 ] JU* [ 0 - 1 - 1 ] 7f|fi]fc: 1 5 .8' *7t 
fcfinifrft (5 1 1 > ^€>©«Wl,fc#, Stiufiftto* 
( 1 0 0 > n3^*> [011] [ 0 - 1 - 1 ] ittZM 
[0-11] [ 0 1 - 1 ] *fl <-ff*l**IMMAUC 

[00 1 9] «Ofc«KiJ:-&i, ^tSKDSI^^S 
D F B u-iTO*eEA»e«: J: 0 , pt^iitc:fe<r^C=<t 

jfeU-^tCfeC^C©1iSK:^^r^fc 1 0-2 OQfcLbO 

4^4*, 0M I <SDflHMlftm5D F B V UX 
feD. 2-5Q©«5S4C*-2> 0 SES&OS^U- 
*?X&\ 0 kA/cm a ^Lbi^«li^lSJK^^t/ 
r. ^ate»ct*Si^iaittfiiSD F B b-^<o i kA/ 

cm 1 J:0l£^eit«ifcSiJ&<D 0 .5-0.9 kA/cm 
30 [ 0 0 2 0 3 ^Si^S^-IHSieS**^ J:^^3»tc 

tl^^D F B U pjffe* fflJK* TS*fP1? 
[0 02 1 ] *it^«K**lB»*b-tfc^«1>* 

ta^rai/ri*. Krr<Miox k M« liifii^^^io 

2o<j«hWaft«BD F B ItHc* D@»g$^c^ 

-1 0mA<O«^7^tf->r^:<*X'2 0mAUTr^ 

2«©tB«^5DFBU--!rfc:J:0jBa$nfc»^ ± 
f*re 1 5 m A£ITX 1 M«IlOBWblfct' -^<^>®#^^l, 
fc, 25^ u— t^<0*as^, tW^ b 1 *ta>D FBU 
-1f©agw:<fc^^ gSKfct't: l 0-2 0mVo 
«tt«f^»%ti, tB«^^2»ODFBlx-if«:j:0 

5 ^ . 40-50 mw<p^*i^u&'c*> -> 

50 [0022] <^*fe«2 >*^C#<Z)^te«^^f 



• / Aama/ya/K inHI nrini cr^ in/tirAntontKe •nHI9Mnnnn=9nANin4nn=im«orA/mf/tlSl0401 =... 2005/1 2/07 



1/1 K— s; 



(5) 



-249824 



u - trie** l/C . miMftfte DFB u-fMiiA© 
[0023] m&ilteWcm>M&ALtci&k, ^SlKfc 

v-x 2 0-30 mA<D&&m&X'm&&mm*>titi 

T 1 0—15 m A<D<W«T'*>*®£*: ^<Z>3«3E 
[0024] 

MDFBU-W^JJKSCCJ:*. S£^<?>S^l- 

1 0 0 *CVJ±£1tmt>4 0 - 5 0 m W&iteaOfc. £ 
fe. KMiyHD F B P-f *W«Bii ot»*** 



~?tc&mm%m* 1 5 oh zj^lbcc** 3&sftfi^K> 

«*Jt2 0 d BttJb*»* c £*fc#fco 

[02] *^<D4£aSf* !✓ -IftmDllttMW: id W & 
[ffJfOSlfflJ 

3:n3»I mGaAs/i nA i AsfiDBRttftjfcK 

4:n^I nP^?7 rJB 

5:pSI nG a A & PS 

6:n^I nGaAs P##ttim;&i?>H 

7:T>h"-7"!nGdAs/UGaA5 P5lSI3£:£ 

20 9:p^IaP*ii?8S 

!0:e52InGaAsP:2>*^hJs 
i 1 :pSSI nPAS! n Ptt&H 
1 2 :S i O/S ! RfBttD BR 
I 3:p£J£& 



r] 



mi 
n 





ht+r»//vuwvufi inHI no.ini un in/tir.nnt«nths inHI?NOOOn=?0&N0400=imaee/erif&N0401 =. 



2005/12/07 



1/1 ^— V 



<6> «SEHP?-2 4 9&2 4 



[01] 
EJ 1 




htto://vmw6.iDdl.nciDi.eo.iD/ticontentbs.iDdl?N0000=20&N0400=imaEe/eif&N0401 =. .. 2005/1 2/07 



1/1 ^— V 



«B^P7-2 4 9 82 4 



[£tfBl ¥e£l 3*MS6S (2 0 0 1. 4- 6) 

1^^7-249 8 24 
[fcBSHl W7¥9/326B < 1 995. 9- 26) 
[ ] &M5Sf£« 7-2 499 

WH £ 6-3 94 9 7 
[HRS«FSlF<Mi»7JK] 
HOIS 5/30 

[F I] 

HOIS 3,18 



[JtUiS] ¥18,1 2^48 1 OB (200 0. 4. 1 
0) 

[1SiE*ttfc«3S«] mm 

[ ttiEMMrB « ] mm*<ow 

ix -ire a^Aise ^ 

[y^p4 ] morssi . 2xi*3«iatto*w*i<' 

Utt*4> JC. * A- I*JJBi5&Xsa* Wt b ©ati 
A J: 0 < , XWtiaoittlK>x4 * J: 

-IS 



m?me]&#mi, 2. 3, 4 x«5 
m#[$^e3f b— w>» * aifcftccaftrtfc 

$ (>^Ci *4^f* b - 

[I6*3f7] Stoftltl. 2. 3, 4. 5Xi*6i2«fctf>^ 

[15*318 ] ig#Jf 7 8«le>*ijW*:b ten 

[iSsfcf 9] MMri, 2. 3, 4. 5X1*632$^ 

# < 1 0 0 > fi*b [Oil] [0-1-1 ]*M3Ui 
[0-11] (0 1- l]*««:0 # ?• <E> 

[ig^jp 1 0 ] ifcfcag 1 &t»i,7fifljtot*rn*e<M 
ttb-t^^tenr, ±i2^^«^SM^f*i— 

jbESMts-wmaacctei* pis4>£3 ecxs 

[MQRl l] MRl. 2> 3, 4. 5X1*6 MM 

tsgsa^stt b -if & jjawuen^M b v&s. 



http://vmw6Jpdl.ncipi.gojp/tjcontentbsjpdl?N0000=20&N0400=im 2005/12/07 



1/1 «—v 



2- 



http://vww6Jpdl.ncipi.^ 2005/12/07 



